[Physicochemical mechanisms of organic acid transport in the apical membrane vesicles of the cells of proximal kidney tubules in rats. II. Kinetic parameters of transport and phase state of the lipid bilayer in mutant Campbell strain rats].
The kinetics of 14C-para-aminohippuric acid (PAH) transport in the vesicles and the influence of the temperature on the initial rate of this transport were studied using a purified fraction of the apical membrane isolated from the kidney cortex of the Campbell strain rats with an autosomic recessive gene. The transport was brought about owing to the facilitate diffusion mechanism. At 36 degrees C the apparent Michaelis constant was equal to 29 mM, the maximum rate--62 nmol/min on 1 mg of protein, the inhibition constant for the PAH-transport by probenecid--1.5 mM. The temperature dependence of the initial rate of PAH-transport in vesicles and that of the rate of substrate splitting by alkaline phosphatase show the break point on the Arrhenius plot at 36 degrees C-38 degrees C. The analysis of electron magnetic resonance reveals the thermotropic transition at temperatures near 30 degrees-35 degrees C. Therefore the affinity of the carrier to its substrates in vesicles of the Campbell strain rats is strongly reduced and the lipid layer is more viscous than in the normal rats. We decide therefore that the mutation taking place in the Campbell strain leads to pleotropic membrane reconstructions in different organs (eye, kidney). The discovery of such a mutation is of considerable biological interest and promotes bases for development of the membrane biochemical genetics.